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(S7) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: proQle Is made In fonn of symmetilc oondslnation of three 
tear-shaped cavttlcs formed from billet; two of them arc In contact by outer surfaces of widened 
portions forming third cavity between them; Inner surfaces of two tear-shaped cavities are formed 
by Inner surface of round billet and their outer surfaces are formed by outer surface of round 
bOleL Inner surface of center cavity is formed by outer surface of round billet and outer surface 
of thia cavity to formed fay tamer surfiace of round blUcL EPPECT: enbanocd reilablltty. 1 dwg: 
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(54) nPMHnbHAH TPYBA 
(57) Abstract: 

HffT^Tny«y^^Tfiff»- B TpytSocTpoeiiMii. CynipocTb H 3o6peTeBii5ii npo^HiUi BfaowiBeB B BBpfi CBMuerpaqBoA 
KOutSaaaq^ lo vptx Kanneai^pibix nonocTeA. o^pasoeaiaibix lo Tpy6iicilt sarorosKn. ^Be » BCTopbOC 
oonpBKacajoTcii ucMffy Go6oft KapynsfaiuH noBepxHocmuB y nmp cH H MX «iacreft c ^piaqMBaaHCM ueiw 
HBoai Tptmdk Donocrv. npa stom B Hy iyc imwe uu n tp AH Oci H AB>yx KaiuiesigiBfaix nanocTeft o6pa90BaBbi 
BiyTpemeft noBepxHOCTUO TpytSHOft saroToaof. kx Bapyssmie noaepxHocm o6pa30BaHbi aapyxBoft 
ooaqixHOCTbio rpyteA saroroaui. a BHyrpcHHHH no e epxHocTb cpcpfieA nonocTH (KSpaaoeaHa Hapy^KBOfl 
DoeepxHOCTbio rpytaift saronnH. HapysRan noeepxHoerb yro* nanocrn o6pa30BaHa BByrpciiHcft 
noBcpKBOCTfaio Tpy6H0& sarvroBKB. 1 m. 
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Description (OnBcaHKc ■3o6percBKRl: 

| |3o6 p cTc i Dte OTHOCHTCR K o6|>ai6QTKe McrannoB AaBnemKM k udxct 6fam» w mn m oona m npn 
RsroTOBnefooi Tpy6 c ^aoomBAi npo^untti, nprniefineuux a satiecTBe aaroroBOK luiacTupdl. 
wcnonbaycMMX^VW BoccraMDanqapi repi iciimMuuiM BomRHhix. Be^TWHbPc ■ raaocMx cxBaxMo, 

HsoecTKa uaarony^Koui npommkm-r^^pupoBaHHW T|iy6a. npewrraH 3* npoTomn. BwnojiHCHHaH lo 
Kpyrjioft Tpy6mft sarorrooai nyxcM Ae4<»pM»POBaHMH (pacnuKCiaui) ce noropcHBoro cchchmh. PcxTrnapy^ 
BempmHy ^aamiBainui pomiROB b oaroroBRy h mx xoniPiecTeo. mojkro ha oj^iofl onpaeKc HaroraanHBarb 
Tpyfiu c paamraibiM npo^iuicM. vro oco6eHH0 bajkho Ann TpytS, HCfMiaoyeubix a Kaincrae ixTxacTbfpefl JVisi 
pcMOHTa o6r a/yThfX Tpy6. 

H^ocraTKOu raKoft Tpy6fai abjihctch 6ajibaiaH crcncHb Ac^op^^^^^Df a uecrax KsnctSa, hto yweabmaex 
B03MOXBOCTb pacoiKpaavi macTbqsfi a KOjioHHe a yBeranoiBaeT crpaniBaioa^ HanpfUKCHnsi h. spoue 
Toro. 6anbaioe koidnqctbo KOHmsHTparropoa HanpsuKesBfi a liccrax uanifta rpytSu. 

TexBB«iecsan oanana, pcmafMaw R3o6peTttiBm. saxJimaeTCH a ywcmprfmni acmnHHiji ocraTOvaoft 

AO^OpMax^ -WL 1***-^ ^" MBfwp— a K|iw>Mi. mu npn^wM ft m emmtsnoi npQIiytflhBtCC JB^O PM aiBril TP¥6bl* 



noeraanoiBaii aanvu pemaeicn cwr Toro, vro a npofanfaBOft ipytfe. npeakQfiqpcTBeBBO 
BUDanBCBaoft c oeqeBNCM npo^ansi. cornacflD Mjo6pe T aaGO, i^o^sib BUDonaca » 

cBMMCTp«HOtt KOMtfaaax^ M3 xpcK Kaimcaiq^w 

KoropbDC oonpnucaioTCfi uemffy oii6oft HapysBbOoi noaqumocTfiiai ynnpcHam Macrc ft c ^ opMBpoaamttM 
McxAy ™»« Tpexfceft nonocni. npa aroM B:^TpeHHiie noaep»iacm A^rx Kanne^pacc imnocrreA 
o6pa30BaBfai aiyipcaBeft ooeepxBOCTfaio rpytoft saroroflKH. hx Bapyme noaqucBOcra cXSpaaoaaHbi 
KapyssHott noaepxHocndo Tpsrtinoft aarvroEaai. a BHyrpcHRHR noaepx B OCTb oonocm Q6pa30BaHa Hapymaoft 
noDCpxHOCTfaio Tpy6BoA saroroBKH, aapyisHaff noaepxHocrb arofi nonocTH o^aaoaaaa GHyrpcHQcii 
noBqixHOCTUo Tpy6aott aaroTOBUi. 

B np^araoioft npo^isnhaotk xpyCc donboian ^tacm> noaqoHOCTH Tpy6bi fiDimercsi uacrtoo cnacaHHoa 
oKpysKBocxn* «iTt) sBawrenbKo yMOOjnacT kothkioctbo KoaivHTpaTOB Hazq>fi2Ke»is5i no jxpsoierrpy Tpy6bi h 
ycHTxsDi psofSfiLHSL upo^vmH. H noBi>imafiT npoTOocxb cchchhh npa pasAane Tpy6 a npaofxxx ax HCC07ifa30BaHMH 
a KauecTBC luiaerbipeft a^h BoocTaHOBncHHn rcpucnwHocTH npa pcMOare o6caABboc kwiohh. KpoMe -roro, 
cHMKa»Tca ocraTovibie nanp^eHaR a a caapaou mac nocne paap^vm TpyfSbi a cKBaraac, rax sax 
caapeoft moa Baxanarca a aoiic ManoA Ac^opMaiQSB* a ocranbRafi wacn. ncpaMerpa (c^opwapoaaHaMc 
x ami c BaA aMC nttnociaj hucct rniaaBbie nepcaoPAM c uanoft i 



nepauerp aapysHoft nosepxzfocTa iipo4iiniiHoA TpytSu HCcxonbKo (Sonune BByrpeaHox) aqmuerpa o6c^;^oft 
Tpy^bi A^st oooAaHHa aaTHra. a aapyxHbift oaacaaHbifl pjxaMicrrp MCHbme Bayrpcamro jpsautrrpa, o6c^nBofi 
Tp!y6bi AHR o6ectieHeBHacao6qABDro cnycaa a caaaamay. 

HcnonbaoBatnre npo^xmiBbix Tpy6 a xattecrae tmacTbipcfi, yxftmamsBM Mttx a Mecrax noapc^caHH 
(ipenQoibt. ueexKasi cxaosaasi Koppaaasi, AepfopapoBaHBue oraepcrna, aaaociiAp.) o6e^|pibEx xonoHH. 
awecT pfw iT^ynv™ ™ «?»™««™ 

caapaoft sarvroeaa nosaQixfieT aaaHimnfaao caassTb paooqnM aa ec i^oKsaqncreo: rax xax 
SHaiorreiibBaH «i«cn> aqmMcrpa Tpy6bi aaonerca uacnio oaacaaiiaA oxpyxaocnv, sro yiiCBbaiafirr 
KonKuecTBO KOHueinpaToa, yacnamiBaeT wwasm> oonpaxocaoBeaaH npa pai^a^ie uaspy abmpaancHBoa 
rpyMt a xonoaaoA a yaemraoacT aanpffxeaaa crparaauaia; B03iaMKH0CTb npaMeamH npo^MiikBUx 
Tpy6. o^KOipoaaaHbix a 6yHTt>i. aoaaonacT ooxparnm. opcMa pcMaara. yiiCHbanrrb pacx^A MartpaanoB a 
aarparu npa peuotm noapeaqicnnbix y«iacTKoa nnacmpaua xoaeanoft An>>Bbi. npOB3aq^pm> peuoxrr a 
GKBaaxMBax aa aaamrrenbobix rny<SaBax. noebrcarb mnearaocTb a Aonroaeqaocrb oipoiOHivpoeaaBoro 
yaacTxa. 

npa ^opMaposaHHa 6yBTa b3 npcnnaracMoA npo^anbaoft Tpy6b( oaawre/ibBO caHxaxrrcH npcAonbabic 
Pfi^uau/m a cxpyMaaaKue rpytSbi, Tax xax yxns^a Bvrxoa npoAQJXUioft Tpy6i>i npaoatyviTCfi aa A« 
onopfat ymapcHRbtx uacreft KanncBMAaux nonoercft. 

KpoMc Toro, npcAnaracMwft npa^am. auecT AocTaTo«iBy» xtecrxocTb. a npa ^uapoaaiODi <^yRTa ae 
nponcxoAirr cManta ccmchkh. a npa paaMorrxe ac Tp€6yerrca Aononaarenbaboc onq;>aiaift a o6opyAOBaRaa 
AOH npasKM Tpy6bi or cxpyMKaanan. 

np^araeuan Tpy6a npa uaxcMManbaaA xounaxTaocra ocueaaa vsueerr naa6anfannw PW«yc" xpacKsabi 
^opMbi ceneaaa ^aooaaoro npcx^a. A neM Mcin>nie xpaaasna ^puu cc«aeHaa npo^ana. tcm Meaboxc 
aopacxoAoaaa pecypc nnacratmocra npa ^opMoaxc npo^ana a craac a npa pasAaMC ero a CKBaasMBC tcm 
MCHkine acmraaaa ocraTo^JHbix HanpwxcHaA. 

Ha ncprexce a3o6paxeHMa npc^anbHan Tpy6a noncpewoc cctietiae. rf\e I a 2 - KaiuieBs^^e nonocTM. 3 
caapaoft moo. 
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•op«>OM, vrofc4 c8.pHo« iiM 3 (ibin paciiOT 

Tpy^HOft 3aroTomu. A ^ *^ iiwiacrai i oopaoosamj EnyrpcHHcfi noBepxRocTuo 

npo*«n«,y» Tpjr«!r. BanpBuep. ™m«,Bo« aarwxwB, iianjmwr en^vnoQiu e6pa3ou. 

npo^Hnuiyio Tpy^ nonynaiOT attfjynu^ o6pa3ou. 

K oticannoa •nvuO n^f™. K«^«>»i6npmy, noeiK wo rpyfia BbmpaBnneToi m nnonu npwieraer 

^.^S^ a^SwSr ™^T^,^ npo^«o« ^ (n^er^pa, nax^ 7c^^ 

- twcwM Tpyobi B pacmiiyTOM. KoHTwrabie BanpfSKonni ■ Bannw vTmM«»~.._ 

B»Py»noroflaBneBiia. F«™»ro yvacnca npn OK^xeilcmni sax BHyipcHHcro. raic h 

w3«yiHCT BoocraHoarrb pa6oTocnoco6HocTb CKeaamH c Hamemjimua aa^^^ 
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Claims [^puyna R3o6peTeHHHl: 

npo^wibBaH Tpy6a. npeaMyaiBCTBeiiHo caapKan, BbOKJiHCHHaH c ^acofmbcu ockchhcu npo^ann, 
crmmanmasKsi rtu, uto npo^ion. BbmomfcH a mpfi CKUUCTpimHofl ROMtknaian B3 xpex KanneoQpifaix 
DORocKft, oCfuooBamibix id rpydiioft aaroroaKR. abc b3 Koropbcx cofipmcacaK>PCR ue^ny oo6oft 
BapyxHbtMM nooepxKocTRiai yiOBpeiiiibix vacrdl c ^c^MBpoBamiCM ueiiny hhmb Tperfacil noitocm npB 
3T0M BHyrpcHHiie noeepxHocni Asyx saipicaqpiiiix nonocTCM oGpaaosaHbi BayrpcHBdl nosqsxHocriiio 
Tpy<5Hoft saroToeKX. mx HapyxHue noBqxxHocnt o6pa30Ba]ibi napyxHoA noBepxHocTfaio Tpy6no*! saFOTOBKn. 
a enyTpeiauui nosepxHocrb cpepfuA nonocTH olSpaaasaHa KapyxHoft nooqixHOCTfaio Tpy6aaA aarorroBKii. 
HapyxHaH noeepxHocTb sroA nanocTH o6paaoBaiia sBiyipcHHCil noBqsxHOcrbio Tpy6Hoft sarorrDORH. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the extemal surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — ^is formed and the requisite shape 
section is obtained. 



If 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill fi'om endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — ^is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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